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CLAIMS 



[Claim(s)] 

[Claim 1] Density 0.050 - 0.010 g/cm3, 1-200 micrometers of diameters of an average cell, foaming thermoplastics 
shock absorbing material characterized by being 3 1x105 to 5x1012 average cell densities/cm. 
[Claim 2] Foaming thermoplastics shock absorbing material according to claim 1 characterized by thermoplastics 
being an olefin system resin. 

[Claim 3] The claim 1 characterized by thermoplastics being an ethylene system resin, or foaming thermoplastics 
shock absorbing material of claim 2 publication. 

[Claim 4] The claim 1 characterized by thermoplastics being an ethylene system copolymer, or foaming thermoplastics 
shock absorbing material of claim 2 publication. 

[Claim 5] Foaming thermoplastics shock absorbing material according to claim 3 with which an ethylene system 
copolymer is characterized by the bird clapper from one or more sorts chosen from the group which consists of an 
ethylene-methacrylic-acid copolymer, an ethylene-acrylic-acid copolymer, and an ethylene-methacrylic-acid 
copolymer ionomer resin. 

[Claim 6] Foaming thermoplastics shock absorbing material according to claim 4 characterized by being the resin 
constituent with which thermoplastics consists of the ethylene-methacrylic-acid copolymer 100 weight section, and the 
ethylene-methacrylic-acid copolymer ionomer resin 0.1 - 80 weight sections. 

[Claim 7] Foaming thermoplastics shock absorbing material given in any 1 term of the claims 1-6 characterized by the 
foaming agent in foaming extrusion molding being a carbon dioxide. 

[Claim 8] The manufacture method of foaming thermoplasticity shock absorbing material given in any 1 term of the 
claims 1-7 which carry out 3-30 weight section addition of the carbon dioxide which made the carbon dioxide the 
super-critical state in foaming extrusion molding used as a foaming agent per thermoplastics 100 weight section, and 
are characterized by maintaining the resin pressure force from a carbon-dioxide feed zone to a die lip in the range of 
10-40MPa, and performing foaming extrusion molding. 
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DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

Sermoplastics shock absorbing material manufactured using a carbon dioxide as a foaming agent in detail. 

E?° 2] • fu B Pt w Artl Now it is circulating on a scale of being so worldwide that there being nothing once, 
KCb£ £££ ^pfton Ms circulalion^pansion, and goods have caused ftesenous 
packagtfrwaX pSolem. Conespondenee of saving-resources-izing with an immediate packing shook absorbing 

S2 SS^5w2rfS£g energy, and is excellent in the buffer performance. Form polystyrene, polyethylene 
taXSS S are motioned to the foaming thermoplastics currently used as shock absorbing 
mSal^rexS of^resentation. Compared with form polystyrene, polyethylene foam and a Polygene 
Z^Zve hT^eSciry and are especially excellent in stability. Moreover, it has the point which was excellent in 
nTy ^tJ^ol elk of shock absorbing material, spallation, and generating of dust, either. However, 

222nS r g rfoa^ing method using the physical foaming agent is the method of ^^^^ZTld 
toT^ow-oresfure ^ after supplying and heading a low-boiling point organic compound ike butane, a pentane and 
d'cWoTo S^^eLe l an extruder at the place which fused the resin. Since die low-filing poui o game 
™ZSnd I used Tor this method is affinitive to a resin and excellent also in retentivity, it has the feature that a high 
^^^J^S^l [ it is excellent in solubility and ] A low-boiling point ^^SSS^ 
a foam^fagertaking advantage of this feature, and the high foaming product mainly used f^hock absorbing 

iSoM Mo^er, about inflammable gas, suoh as butane, a propane, and a pentane after making this 
renlace by air completely for the property which remains into a foaming product after fabneanon for the tune _bemg, 
v?u have toTake oS to a commercial scene. For this reason, when requiring a labor cost, such as heating at a heater 
* Snfft p^ucL line which promotes air substitution, or installing in the warehouse by which temperatur, 
^n't^wi carried out to the elevated temperature, and performing air substitution, a work man day, working 

^ ZSig cost, etc., it ha? natural environment, the work environment, and the big problem also fron 



a viewpoint of safety. f h conventiona l high foaming product (density 0.05 - 

[0007] since [ moreover, ] the ^^^"SZ^ctosS- more - thin thickness - it is - surface appearance - 
0.01 g/cm3) manufactured by tins ^^^SSSZ of a network and a sheet, line, etc.) is difficult since 
manufacture of elegant foaming product L^ends to become - about [ that shock absorbing material 

especially thinning cannot be earned out - jverpackaging n ten a ^ ^ more ^ ed 

cost increases ] and ** - it will become high ^ ^ortaUon cos an d *o methods of using aS a foaming 

[0008] In order to solve the trouble of such a co nve " tl0n /;^^ nitrogen, are proposed. However, since 
agent die inert gas which does not requne cos . such as ^^^^^^ of a foam of the foam 

method of pressing a direct gas fit ^^^fo^^ ^ section, change is produced to a foaming 
because of change of the resin pressure force in J» «*°^f™ \ duct , and the fixed foam of quality cannot be 

resin pressure force through a ^cing valve J ^ s ^^^ Ro ^ in the case of the resin pressure force 
thermoplastics foam is proposed by the f» 1 - 2 ^^ n s J~^{^ ther Therefore, in order to have to control the 
of 9.8 or more MPas, this method cannot press a foaming gg« -ftjr. I ^ . fl ^ ^ f 

pouring section melting resin pressure force to 9 8 oi ' le ^^ duct obtained by this method was 

construction, the making machine, and the ^ s ^SuTed^ fading agent, in pressing fit to the making 
limited considerably. Furthermore, when a ^J^"?™ of a 8 hi gh expansion ratio is not obtained, 

machine in 9.8 or less MPas, a Ihnitatior t is ^^T^^of a foJn, and is uneven, and cellular density 
Moreover, much time is "^^^0^*" 0 f fmXg resin is bad, and / a foam ] until it dissolves 
is small [ the solubility of the carb ^^^^^^^Bc^ and carrying out control of flow to 
[001 1] It pours in into an extruder, de ™ m P re *^ pressurized carbon dioxide more than critical 

diem by the pressure of 9.8 or more MPas, after maintaining .the ^ a thermoplastics foam is proposed, 
^ature'and accumulating in a tank, and JjJJ^^^ carbon-dioxide addition exceeds 

However, a limitation is in a carbon-dioxide addi ^ n also abou ^» hin£ before, when it was going tc 

2 % of the weight, it becomes impossible to supply ™Si?SSS unevenness for a product and to obtain 

obtain the product of a high expansion ratio, it was diffi ^^^SS ted hatchet, and huge cost and a huge 
Z fixed foam of quality. Moreover, a facility is large-sc ale t ^f c ^7^w of a carbon dioxide was difficult. 
Sation are required. Furthermore, ^^hamlns^se^until^now^/was difficult that supplying the specific 

ten to] specification, mainta^ 
controlling by the dwelling valve and breathingj ^ d ^?J^ a of a carbo n dioxide, After carrying out the 
constant pressure within the limits of critical pressure (7.4MPa) 40MP^ot wnsiA&ing as the super- 

temperature up more than the critical temperature (31 JjJ^™^^ characterized by pressing fit into a 
criticality carbon dioxide, the manufacture method of the *^.^^.*° e ^ h uses a carbon dioxide as a foaming 
mSg machine was offered. In thermoplastics foam without 
agent, the diameter of a cell w f ™ fo ™;.^ which a carbon dioxide dissociates 

foaming nonuniformity by quahty regularity, ^wever, the 1 fcgtr t0 ^ & P f ^ invention ersons when 
and has a uniform and detailed cell within an ^^^J^^^s and the resin pressure force from a 
manufacturing a foaming product with "<£»^ J™ ° is fixe d and it has become clear that it i 



regularity. 

* technical oroblem which invention solves and is made like] this invention is made in order to offer the foaming 

«- <° offa ma ™ fac,ure method of foaming * e ™ oplast,cs shock 

absorbing material of having a uniform and detailed cell. 

mil for Solving the Problem] As a result of repeating research wholeheartedly using this m^ufacture method, this 

^cSScterized by thermop.as.ics being an ethylene system resin, or foaming thermoplastics shock absorbing 
W$*£5£SW thermoplastics being an ethylene system copolymer, or foaming neoplastics shock 

foaming agent m foaming 

2£S2S ~ « - hav 3 ! g S - a -SS - foermopfastics -100- a weight - the sechon - per - 

carrying out - things -- the feature 
&men B ofme,nven^ 

KoiM -0.0H g/cm3, 20-150 micrometers of diameters of 
^foeresinwhichisaresinwimfoeh^solu^^ 

as thermoplastics used for this invention when it foams --be- being disclosed f 
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^thout a limit For example, polypropylene, a high density polyethylene, a straight chain-like low density 
^lyethylene, An ethylene-propylene copolymer, an ethylene-butene copolymer, a propylene-butene copolymer, An 
ethylene-methacrylic-acid copolymer, an ethylene-acrylic-acid copolymer, An ethylene-vinyl acetate copolymer, an 
ethylene-ethyl-acrylate copolymer, An ionomer resin (for example, ethylene-methacrylic-acid copolymer ionomer 
resin etc.), a styrene resin (polystyrene and a butadiene-styrene copolymer (HIPS) --) An acrylonitrile-styrene 
copolymer (AS resin), an acrylonitrile-butadiene-styrene copolymer (ABS plastics), etc., A polyethylene terephthalate, 
thermoplastic polyurethane, thermoplastic elastomer, The thermoplastics which consists of one sort of resins, such as 
biodegradability polymer (for example, a hydroxycarboxylic acid condensate like a polylactic acid, the condensate of a 
diol like polybutylene succinate and a carboxylic acid, etc.), or two sorts or more is mentioned. In these thermoplastics, 
the resin constituent which consists of one sort of the group which consists of polypropylene, a high density 
polyethylene, a straight chain-like low density polyethylene, a propylene-butene copolymer, an ethylene-methacrylic- 
acid copolymer, an ethylene-acrylic-acid copolymer, an ethylene-vinyl acetate copolymer, an ethylene-ethyl-acrylate 
copolymer, and an ethylene-methacrylic-acid copolymer ionomer resin, or two sorts or more, or the resin constituent of 
these resins and other polyolefine system resins is desirable. Furthermore, especially in these thermoplastics, an 
ethylene system copolymer is desirable. In these ethylene system copolymers, the ethylene system copolymer whose 
copolymer content is 3 - 20wt% is desirable. 

[0021] Moreover, in this invention, it is the range which does not spoil the purpose and a shrinkproofing agent, 
foaming nucleating additives (for example, sodium bicarbonate, a citric acid, an AZOJI carvone amine, talc, a calcium 
carbonate, etc.), a foaming assistant, a pigment, a color, lubricant, an anti-oxidant, a bulking agent, a plasticizer, a 
stabilizer, a flame retarder, an antistatic agent, an ultraviolet-rays inhibitor, a cross linking agent, an antimicrobial 
agent, etc. can be added in a resin constituent if needed. 

[0022] There is especially no limit about the manufacture method of the raw material of the foaming thermoplastics 
shock absorbing material of this invention, and a well-known method can usually be adopted. For example, 
thermoplastics and after carrying out uniform mixture of the additive with a high-speed agitator etc. as occasion 
demands, it can manufacture by the method of carrying out melting kneading by the extruder of one shaft with 
sufficient kneading capacity, or a multiple spindle, the mixing mill, the kneader, the Brabender, etc. Moreover, using 
thermoplastics and an additive, where uniform mixture is carried out does not interfere, either. 

[0023] Moreover, especially the foaming thermoplastics shock absorbing material of this invention is not limited in the 
product configuration. For example, the shape of the shape of the shape of the shape of the shape of the shape of the 
shape of the letter of a network and a sheet and a strand and a filament and a pipe and a tube, a tabular, and the square 
bar and a pillar, a profile extrusion, a multilayer extrusion, a wire covering, etc. are not especially limited about the 
product configuration of the foaming thermoplastics shock absorbing material obtained in extrusion molding. 
[0024] Drawing 1 explains below an example which manufactures the foaming thermoplastics buffer network which is 
one mode of the foaming thermoplastics shock absorbing material by extrusion molding of this invention. From a 
hopper (2), it supplies into an extruder (3), heating kneading is carried out, and melting of the thermoplastics 
constituent (1) which makes thermoplastics a principal component is carried out. The carbon dioxide of the super- 
critical state is supplied into the fused thermoplastics. As the supply method of a super-criticality carbon dioxide, from 
a liquefaction carbon-dioxide bomb (4) After pouring into a metering pump (5), maintaining a carbon dioxide in the 
liquid state, controlling by the dwelling valve (6) and breathing out the discharge pressure of a metering pump (5) so 
that it may become a constant pressure within the limits of critical pressure (7.4MPa) -40MPa of a carbon dioxide, 
After carrying out a temperature up more than the critical temperature (3 1 degrees C) of a carbon dioxide and 
considering as a super-criticality carbon dioxide, the method of supplying to the fused thermoplastics is desirable. The 
resin pressure force in which the range per [ 3 ] thermoplastics 100 weight section - of 30 weight sections supplies the 
carbon dioxide supplied at this time at good **** and this time has the desirable range of 10-40MPa. The high foam in 
which the carbon dioxide to supply has a buffer performance below in 3 weight sections is not obtained, and above 30 
weight sections, into a melting resin, a carbon dioxide does not dissolve completely, but dissociates, and the foam 
which has a detailed foam with good appearance is no longer obtained. Moreover, in 10 or less MPas, it can elapse, and 
the resin pressure force to supply cannot carry out dissolution diffusion of all the supplied carbon dioxides [ that a 
pressure is low ], and dissociates partially, the foam which has a detailed foam with good appearance is no longer 
obtained, in 40 or more MPas, a pressure is too high and a problem arises to the adequate supply nature of a carbon 
dioxide. 

[0025] The melting resin in which the carbon dioxide carried out dissolution diffusion adjusts an extruder (3) cylinder 
temperature, and reduces temperature so that it may become the viscosity suitable for high foaming. The melting resin 
in which the carbon dioxide used as optimum temperature carried out dissolution diffusion is transported to the rotation 
dice for network fabrication (7) connected to the extruder (3) outlet, carries out the failure of pressure on the conditions 



controlled by the dice lip (outlet), and starts foaming. It is desirable to always, maintain the pressure in an extruder (3) 
at a process after supplying this carbon dioxide until it carries out the failure of pressure for a dice (7), so that it may be 
set to 10 or more MPas. It can elapse, dissolution diffusion of all the supplied carbon dioxides [ that a pressure is low ] 
cannot be carried out completely, and it dissociates partially, and comes to obtain the foam which has a detailed foam 
with good appearance in 10 or less MPas. In order to maintain the pressure in an extruder (3) to 10 or more MPas, 
according to the foaming product made into the purpose, it is necessary to adjust the balance of the composition design 
of thermoplastics, setting temperature conditions, the carbon-dioxide amount of supply, a screw speed, a screw 
configuration, a dice configuration, etc. Moreover, you may use the extruder of the tandem die which connected two 
sets of extruders if needed. 

[0026] The melting thermoplasticity constituent starts foaming at the same time it was extruded from the rotation dice 
for network fabrication (7). After the extruded foam (8) is taken over by the taking over roll (9), it is judged by the 
predetermined size and a foaming thermoplastics buffer network ( 1 0) is obtained. 
[0027] 

[Example] Physical-properties evaluation described in the example and the example of comparison was carried out 
according to the following method. 

1) The foaming thermoplastics buffer network which carried out density acquisition was processed into the size whose 
size is 30mmx30mm, and density was measured using the electron density meter. 

2) The foaming thermoplastics buffer network was manufactured on the diameter continuation target of an average 
cell, and three samples were acquired every 30 minutes. The cross section of the sample of three points was photoed 
with the scanning electron microscope, and the projected area diameter was computed about the cell which carries out 
the image processing of the photograph and exists for 500 micrometer around. The average of the mean-circle nominal 
diameter of three points was made into the diameter of an average cell. 

3) The foaming thermoplastics buffer network was manufactured on the average cell density continuation target, and 
three samples were acquired every 30 minutes. The cross section of the sample of three points was photoed with the 
scanning electron microscope, the number of cells per three was computed 1cm from the number of cells which carries 
out the image processing of the photograph and is in 500 micrometer around, the value for 2 minutes which carried out 
the cube was made into cell density for it, and the average of three points was made into average cell density. 

[0028] 4) The foaming thermoplastics buffer network was manufactured on the cell homogeneity continuation target, 
and three samples were acquired every 30 minutes. The thing [ O ] which the greatest projected area diameter in the 
cross-section photograph (500 micrometer around) taken with the scanning electron microscope exceeded the case 
where they were 2 of the diameter of an average cell / less than 3 to 1 .5 times, about each sample of three points, and 
exceeded the range of O and O for the case where the greatest projected area diameters are 1/2 of the diameter of an 
average cell - less than double precision similarly was made into x. 

5) The foaming thermoplastics buffer network was manufactured on the buffer nature continuation target, and three 
samples were acquired every 30 minutes. (Five per point were acquired.) The rebound test was performed about each 
sample of three points. The acquired sample is piled up so that it may become a height of 50mm, and it installs, and 
free fall was carried out from the distance of 460mm of upper surfaces of the piece of a sample which piled up the 
fastball of 5/8 grade 60, the highest rebounding distance at that time was measured, and the rate of the highest 
rebounding distance over fall distance (460mm) was made into the rate of impact resilience. The average of three 
points was made into the rate of impact resilience. 

6) Design nature (surface appearance) 

Visual observation of the obtained foaming thermoplastics buffer network was carried out, the front face was uniform, 
a cell could not check clearly, but the front face was uniform at O and visual observation in the case where the 
diameter of an average cell is [ cell homogeneity ] O in 150 micrometers or less, the diameter of an average cell was 
made the case where cell homogeneity was O as O by 200 micrometers or less, and except [ it ] was made into x. 

7) the density of a saving-resources ********** foaming thermoplastics buffer network less than three 0.033 g/cm - 
- the diameter of a cell ~ 200 micrometers or less - O and density by three or more 0.033 g/cm and three or less 
0.050 g/cm, 200 micrometers or less were made into O, and the diameter of a cell made [ the diameter of a cell ] excep 
[it]x 

[0029] The extruder of the tandem die which has the 1st extruder (1 1) of 50mm of diameters of a screw and the 2nd 
extruder (12) of 65mm of diameters of a screw which were shown in drawing 2 as example 1 making machine was 
used. The foaming agent feed hopper was prepared near the center of the 1st extruder. The carbon dioxide was used as 
a foaming agent and the ethylene-methacrylic-acid copolymer (NYUKURERUN1 1 08Made from Mitsui DEYUPON 
poly chemical C) was used as thermoplastics. From the hopper (2), this thermoplastics (1) was supplied to the 1st 
extruder (11), and carried out heating melting at 1 60 degrees C. 



[0030] A siphon-type liquefaction carbon-dioxide bomb (4) is used for a carbon dioxide, and it enabled it to take it out 
from a liquid phase portion directly. It cools in the ethylene glycol solution which adjusted the passage from a bomb 
(4) to a metering pump (5) at -12 degrees C using the refrigerant circulator (13), and enabled it to send a carbon 
dioxide to a metering pump (5) in the state of a liquid. Next, the metering pump (5) was controlled checking the 
liquefied carbon dioxide which sent the liquid by the direct mass flowmeter (14) so that an hour may come in 1 .7kg /, 
and the discharge pressure of a metering pump (5) was adjusted with the dwelling valve (6) so that it might be set to 
30MPa(s). At this time, the volume efficiency of a metering pump became fixed at 65%. Next, the line from a dwelling 
valve (6) to the carbon-dioxide feed hopper of the 1st extruder (1 1) was heated at the heater (15) so that it might 
become 50 degrees C, and the carbon dioxide was pressed fit in (1 1) in the 1 st extruder. The melting resin pressure 
force (16) of the carbon-dioxide feed zone at this time was 25MPa(s). That is, the carbon dioxide just before dissolving 
in this fused thermoplastics is the carbon dioxide of the super-critical state 50 degrees C or more and whose pressures 
temperature is 25MPa(s). 

[0031] Thus, to the fused thermoplastics, at a 14wt(s)% rate, the super-criticality carbon dioxide was pressed fit in the 
1st extruder (1 1), and carried out dissolution diffusion uniformly on the screw. Next, this melting mixture was sent to 
the 2nd extruder (12), resin temperature was adjusted to 90 degrees C, and it extruded from the dice (7) with the 
extrusion outlet of 12kg/hour. The die pressure at this time (17) was 28MPa. As a dice, the rotation dice for network 
fabrication (7) which has 56 holes was used. It foamed to it at the same time the extruded thermoplastics came out of 
the dice, and the taking over roll (9) installed in the point of a dice (7) took it over. The guillotine cutter (1 8) cut the 
taken-over foam in the predetermined size, and the foaming thermoplastics buffer network for apples (10) which 
consists of 56 strings with a diameter of 3mm was obtained. The evaluation result of the obtained foaming 
thermoplastics buffer network (10) is shown in Table 1. 

[0032] Example 2 this example used the ethylene-acrylic-acid copolymer as thermoplastics, and carried it out like the 
example 1 except having pressed the super-criticality carbon dioxide fit in the extruder (1 1) at a 17wt(s)% rate to the 
melting resin. The melting resin pressure force (16) of the carbon-dioxide feed zone at this time was 20MPa(s), and the 
die pressure (17) was 23MPa. The evaluation result of the foaming thermoplastics buffer network (10) which consists 
of 56 strings with a diameter of 3mm obtained is shown in Table 1 . 

[0033] Example 3 this example used the ethylene-methacrylic-acid copolymer ionomer resin (Highness MIRAN 1702 
Made from Mitsui DEYUPON poly chemical) as thermoplastics, and carried out 220 degrees C and melting resin 
temperature of the dice (7) section for a temperature setup of the 1st extruder (1 1) like the example 1 to 96 degrees C 
and the melting resin except having pressed the super-criticality carbon dioxide fit in the extruder (1 1) at a 16wt(s)% 
rate. The melting resin pressure force (16) of the carbon-dioxide feed zone at this time was 27MPa(s), and the die 
pressure (17) was 29MPa. The evaluation result of the foaming thermoplastics buffer network (10) which consists of 
56 strings with a diameter of 3mm obtained is shown in Table 1 . 

[0034] Example 4 this example As thermoplastics The resin constituent which consists of the ethylene-methacryhc- 
acid copolymer (NYUKURERU 1525 Made from Mitsui DEYUPON poly chemical) 100 weight section and the 
ethylene-methacrylic-acid copolymer ionomer-resin (Highness MIRAN 1702 Made from Mitsui DEYUPON poly 
chemical) 30 weight section is used. 160 degrees C and melting resin temperature of the dice (7) section were earned 
out for a temperature setup of the 1st extruder (1 1) like the example 1 to 90 degrees C and the melting resin except 
having pressed the super-criticality carbon dioxide fit in the extruder (1 1) at a 16wt(s)% rate. The melting resin 
pressure force (16) of the carbon-dioxide feed zone at this time was 26MPa(s), and the die pressure (17) was 29MPa. 
The evaluation result of the obtained foaming thermoplastics buffer network ( 1 0) is shown in Table 1 . 
[0035] Example 5 this example used the ethylene-methacrylic-acid copolymer (NYUKURERU 1 108Made from Mitsui 
DEYUPON poly chemical C) as thermoplastics, and carried out 160 degrees C and melting resin temperature of the 
dice (7) section for a temperature setup of the 1 st extruder (1 1) like the example 1 to 93 degrees C and the melting 
resin except having pressed the super-criticality carbon dioxide fit in the extruder (1 1) at a 12wt(s)% rate. The melting 
resin pressure force (16) of the carbon-dioxide feed zone at this time was 23MPa(s), and the die pressure (17) was 
25MPa. The evaluation result of the obtained foaming thermoplastics buffer network (10) is shown in Table 1. 
[0036] As a foaming agent, the commercial butane was used for the example of the one example comparison of 
comparison, and it carried it out like the example 1 except having pressed the commercial butane fit in the extruder 
(1 1) at a 25wt(s)% rate to the melting resin. The melting resin pressure force (16) of the carbon-dioxide feed zone at 
this time was 22MPa(s), and the die pressure (17) was 23MPa. The evaluation result of the obtained foaming 
thermoplastics buffer network (10) is shown in Table 2. 

[0037] The example of the two example comparison of comparison was carried out like the example 1 except having 
pressed the super-criticality carbon dioxide fit in the extruder (1 1) at a 2wt(s)% rate to the melting resin. The melting 
resin pressure force (16) of the carbon-dioxide feed zone at this time was changed with 35 - 40MPa, the die pressure 



(17) was changed with 40-50MPa, and it was not stabilized. The evaluation result of the foaming thermoplastics (10) 
which consists of 56 strings of an uneven configuration with a diameter of 1.5-2.0mm obtained is shown in Table 2. 
[0038] The example of the three example comparison of comparison was carried out like the example 1 except having 
pressed the super-criticality carbon dioxide fit in the extruder (1 1) at a 32wt(s)% rate to the melting resin. The melting 
resin pressure force (16) of the carbon-dioxide feed zone at this time was changed with 5 - 8MPa, the die pressure (17) 
was changed with 6-8MPa, and it was not stabilized. Moreover, since the inside of the carbon dioxide of an excessive 
amount and an extruder was low voltage, a melting resin and a carbon dioxide did not carry out dissolution diffusion 
completely, but some carbon dioxides carried out gasification separation, and the extrusion-foaming state became 
unstable. The evaluation result of the foaming thermoplastics (10) which consists of 56 strings of an uneven 
configuration with a diameter of 0.5-2.0mm obtained is shown in Table 2. 

[0039] As thermoplastics, the low density polyethylene (MIRASON 68 by Mitsui Chemicals, Inc.) was used for the 
example of the four example comparison of comparison, and it carried out 220 degrees C and melting resin 
temperature of the dice (7) section for a temperature setup of the 1st extruder (1 1) like the example 1 to 1 10 degrees C 
and the melting resin except having pressed the super-criticality carbon dioxide fit in the extruder (1 1) at a 14wt(s)% 
rate. The melting resin pressure force (16) of the carbon-dioxide feed zone at this time was changed with 7 - lOMPa, 
the die pressure (17) was changed with 8-10MPa, and it was not stabilized. Moreover, a melting resin and a carbon 
dioxide did not carry out dissolution diffusion completely, but some carbon dioxides carried out gasification 
separation, and the extrusion-foaming state became unstable. The evaluation result of the foaming thermoplastics (10) 
which consists of 56 strings of an uneven configuration with a diameter of 0.5-1 .5mm obtained is shown in Table 2. 

[0040] . . 

[Effect of the Invention] By using the thermoplastics shock absorbing material of this invention, in the packing 
industry, it can contribute to saving-resources-izing of the packing shock absorbing material which is a supreme thesis, 
and streamlining, and the large cost cut of raw material cost, a manufacturing cost, transportation cost, and storage cost 
is enabled also in manufacture and circulation now. Moreover, as an alternative of conventional chlorofluocarbon and 
the foaming agent of butane, when a carbon dioxide is used, there are also no worries about air pollution or ozone layei 
depletion, and it excels also in safety. Furthermore, the expansion to a new foaming product use from the ability to also 
give fine sight nature, design nature, and a high-class feeling is expectable. 
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